Inhibition of senescence and promotion of the proliferation of chondrocytes from articular cartilage by CsA and FK506 involves inhibition of p38MAPK.
Cyclosporine A (CsA) and tacrolimus (FK506) are the most important immunosuppressive compounds that block the activation of helper T-cells. In this study, we investigated the effects of CsA and FK506 on growth and senescence of articular chondrocytes. Chondrocytes from young rabbit cartilage entered senescence after 8.6 ± 0.8 population doublings (PDs), while chondrocytes treated with CsA and FK506 entered senescence after 12.3 ± 1.4 and 13.7 ± 0.6 PDs, respectively. Furthermore, chondrocytes from the cartilage of old rabbits were senescent after 2.6 ± 0.9 PDs, whereas those treated with CsA and FK506 were senescent after 8.2 ± 1.8 and 6.9 ± 1.6 PDs, respectively. These compounds also inhibited senescence induction of chondrocytes in a high-cell density pellet culture system. We previously reported that p38MAPK plays a critical role in the onset of senescence in chondrocyte. This study revealed that the phosphorylation of p38MAPK was inhibited by either CsA or FK506. The early onset of senescence in chondrocyte harboring MKK6E, which is a constitutively-active form of MKK6 and increases p38MAPK phosphorylation, was blocked by CsA. These results suggest that CsA and FK506 increase the proliferation and inhibit the senescence of articular chondrocytes through inactivation of p38MAPK.